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THE  FSOBLESi 

No  traffic  casualty  arouses  greater  public  indignation  and 
consEotion  than  the  injurs'  or  death  of  a  child  going  to  or  from  school.  Ho 
traffic  issue  provokes  parents  and  civic  leaders  to  beset  and  beleaguer 
highway  officials  with  more  persistent  demands  for  signs,  signals,  and 
markings  than  the  exposure  of  children  to  the  lethal  potential  of  the 
automobile.  Yet,  there  is  no  phase  in  the  entire  field  of  traffic  control 
exhibiting  as  many  unique  departures  and  deviations  from  basic  national 
standards  as  may  be  found  in  the  operation  and  protection  of  school  zones 
and  crossings.  This  breach  in  the  national  program  of  uniformity  invites 
extravagant  procedures  and  confusing  regulations  and  encourages  unsound 
concessions  in  the  use  of  all  traffic  control  devices. 

The  safety  of  the  school  child  is  an  everpresslng  problem  with 
which  Traffic  Engineers  and  Safety  Administrators  must  cope  daily.  Requests 
are  received  in  large  number  by  the  State  Highway  Commission,  City  Traffic 
Engineering  Departments  and  by  Police  Departments  for  signs,  painted  cross- 
walks, traffic  signals,  adult  guards,  school  safety  patrols  and  policemen 
for  school  crossing  protection.  These  requests  come  from  individual 
parents,  or^nized  groups,  school  authorities  and  local  governing  bodies. 
Most  such  requests  are  sincere  and  represent  definite  concern  for  child 
safety.  Most  persons  sponsoring  them  feel  that  the  measures  advocated  are 
vitally  necessary  and  they  are  sincerely  convinced  of  their  effectiveness. 
Who  would  question  the  fact  that  the  welfare  of  children  is  the  paramount 
concern  of  all  parents, for  protection  of  the  young  is  one  of  the  strongest 
Instincts  known  in  nature?  It  is  no  surprise,  then,  that  parents  will 
demand  any  measure  which  they  feel  will,  in  the  slightest  bit,  increase 
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the  safety  of  their  youngsters.  Officials  concerned  with  traffic  safety 
cannot  help  but  sympathize  with  the  fears  of  parents  and  it  is  almost  an 
over-whelming  temptation  to  accede  to  all  these  requests.  After  all,  most 
traffic  safety  officials  are  parents,  too. 

Many  practices  relative  to  school  child  protection  have  evolved 
throughout  the  nation  because  each  ccsmunity  hastreated  school  crossing 
protection  as  a  special  local  hazard  problem.  Consequently,  a  variety  of 
types  of  signs,  signals  and  methods  of  control  have  resulted  which  are 
confusing,  and  undoubtedly  of  questionable  aid  in  solving  the  very  problems 
with  which  everyone  is  vitally  concerned.  In  fact  it  has  been  shown  through 
research  that  jaany  of  the  methods  now  in  use  are  of  little  value  in  the 
light  of  present  day  traffic  demands. 

The  highway  and  safety  authorities  of  Indiana  have  recognized 
for  sometime  that  it  is  imperative  that  a  firm  and  uniform  policy  on  school 
child  protection  should  be  followed  throughout  the  state.  The  thorough 
and  comprehensive  studies  that  have  been  aade  of  school  crossings  in  Indiana 
at  Purdue  University  by  the  Joint  Highway  Research  Project,  the  factual 
studies  made  elsewhere  in  the  United  States,  and  the  successful  policies 
used  in  several  communities  are  the  basis  for  the  methods  recommended  in 
this  report.  It  is  the  opinion  of  the  members  of  the  committee  vhich 
sponsored  and  prepared  this  Manual  that  this  recommended  program  of  school 
crossing  protection  using  signs,  signals,  markings,  school  safety  patrols, 
and  adult  control  is  a  sound  standard  policy  which  all  concerned  should 
follow.  It  is  also  the  opinion  of  the  members  of  the  committee  that 
through  such  positive  and  uniform  action,  an  increased  respect  by  the 
driving  public  can  be  obtained  for  school  crossing  protection.  Sound 
protection  can,  by  following  the  procedures  described  in  this  Manual,  be 
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established  because  these  procedures  willJessen  confusion  in  the  minds  of 
drivers,  no  matter  in  what  city  or  part  of  the  state  they  may  be  traveling. 
When  confusion  for  the  driver  is  reduced,  positive  reasonable  action  follows 
and  increased  safety  for  school  children  is  the  result. 

BASIC  PRINCIPLES  OF  SCHOOL  CROSSING  SAFETY 
The  importaioe  of  teaching  children  how  to  safely  cross  streets  is 
most  basic.  Children  must  be  taught  early  that  it  is  safe  to  cross  any 
street  only  when  there  is  a  safe  gap  in  traffic  and  they  must  be  taught 
to  appreciate  what  is  a  safe  gap. 

This  safety  education  of  each  child  must  be  started  before  school 
age  by  the  parents  and  they  must  continue  it  for  many  years.  It  should  be 
supplemented  during  school  years  by  school  authorities  assisted  by  city  and 
state  traffic  officials,  and  it  must  continue  until  such  time  as  the  growing 
child  becomes  capable  of  accepting  the  responsibility  for  his  own  safety. 
Admittedly,  it  is  difficult  to  train  children  to  look  in  both  directions 
and  to  wait  for  a  safe  gap  in  traffic  before  crossing  or  entering  a  street. 
Difficult  as  it  is  -  there  is  no  other  way.  There  is  no  mechanical  or 
electronic  device  which  can  assume  this  responsibility  for  a  child.  One 
can  assist  children  to  handle  this  responsibility  in  their  early  years 
with  a  school  safety  patrol  or  a  responsible  adult  crossing  guard  at  some 
school  crossings  for  some  of  the  street  crossings  every  child  must  make, 
but  it  is  impossible  to  give  any  child  this  protection  at  all  times  of 
the  day  at  every  crossing.  A  program  of  safety  education  begun  early  in 
life  by  parents  and  carried  forward  by  both  parents  and  school  authorities 
can  make  it  possible  for  children  to  accept  this  responsibility  early  in 
life  and  give  each  child  a  better  chance  of  having  an  accident-free 
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childhood.  This  responsibility  of  parents  is  iterative  to  the  success 
of  any  school  child  safety  program,  especially  with  steadily  growing 
traffic  volumes. 

The  child  must  be  taught  that  he  alone  is  responsible  for  his 
safety  and  that  he  must  be  vigilant  at  all  times.  He  must  be  convinced  that 
a  traffic  sign  or  a  traffic  signal  or  even  a  school  safety  patrol  does  not 
relieve  him  of  that  responsibility  -  that  all  street  crossing  locations  are 
dangerous  and  that  only  through  safe  crossing  htibits  and  practices  will  he 
remain  safe. 

It  is  also  important  that  children  be  taught  to  walk  correctly  on 
sidewalks,  and  when  they  are  not  available  to  walk  on  the  shoulder  or  the 
far  left  side  of  the  street  or  highway.  This,  too,  is  a  parent  responsibility 
and  should  also  be  a  part  of  safety  education  in  school.  Most  children  of 
school  age  are  Injured  or  killed  at  locations  other  than  at  school  crossings 
and  other  than  when  going  to  and  from  school.  The  necessity  of  teaching 
children  safe  practices  for  their  use  at  all  street  crossings  and  other 
traffic  locations  and  at  all  times  is  extremely  important  for  they  need  to 
assume  the  responsibility  for  their  own  safety  as  early  in  life  as  possible. 

The  following  summary  and  analysis  of  pedestrian  accidents  during 
i960  in  Indiana  shows  clearly  that  the  major  problem  of  protection  of 
school  age  children  is  one  of  protection  during  other  than  school  crossing 
times  and  consequently  one  primarily  of  better  safety  education. 

There  were  1124  deaths  and  3^,316  injuries  in  motor  vehicle 
accidents  in  Indiana  in  i960.  Of  these  totals,  118 percent,  or  155,  of 
the  dead  and  7.0  percent,  or  2666,  of  the  injured  were  pedestrians. 
Pedestrians  of  elementary  school  age  (5-14  years)  were  3.3  percent,  or  37, 
of  the  total  deaths  and  0.3  percent,  or  1255,  of  the  total  injured  while 
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bicycle  riders  of  the  seme  ages  accounted  for  1.5  percent,  or  17,  of  the 
total  deaths  and  2.1  percent,  or  791,  of  the  total  injured. 

The  statistics  given  in  the  above  paragraph  were  obtained  from  a 
summary  analysis  of  i960  motor  vehicle  accidents  performed  by  the  Indiana 
State  Police.  The  data  are  for  the  entire  year  i960,  day  and  night, 
school  days  and  weekends,  and  for  the  full  twelve  months.  Further  analysis 
of  these  statistics  determined  that  only  23.8  percent  of  the  5-lU  age 
pedestrians  involved  in  fatal  or  injury  accidents  occurred  during  times 
when  children  were  going  to  and  from  school.  Thus,  approximately  9  deaths 
and  300  injuries  occurred  in  i960  in  Indiana  to  child  pedestrians  5-1^  years 
of  age  during  the  approximately  four  daily  hours  when  children  were  walking 
to  or  from  school.  Undoubtedly  some  of  these  deaths  and  accidents  occurred 
while  children  were  not  actually  walking  to  and  from  school  or  not  at 
school  crossings. 

If  perfect  protection  could  have  been  provided  in  i960  so  that 
the  9  deaths  and  300  injuries  could  have  been  prevented,  the  total  deaths 
due  to  motor  vehicles  in  i960  would  have  been  reduced  by  only  0.8  percent 
and  total  injuries  due  to  motor  vehicles  would  have  been  reduced  only  a 
similar  0.8  percent.  All  of  the  9  deaths  and  300  injuries,  of  course, 
could  not  have  been  prevented  and  the  reduction  of  motor  "chicle  deaths 
and  injuries  would  not  have  been  reduced  even  the  small  amount  indicated. 

It  is  true,  of  course,  that  the  saving  of  even  a  few  lives  and 
preventing  a  few  injuries  is  desirable,  but  it  is  also  possible  that 
protection  of  the  school  child  pedestrian  while  going  to  and  from  school 
jean  be  overdone  and  result  in  children  being  improperly  educated  in  the 
crossing  of  streets,  which  they  must  do  by  themselves  at  other  times  of 
"the  day.  It  certainly  is  true  that  any  substantial  improvement  in  the 
motor  vehicle  death  and  injury  rate  must  occur  in  areas  other  than  at 
school  crossings . 
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The  on3y  possible  attack  on  the  school  child  safety  problem  lies 

then  through  continuous  safety  education  of  each  growing  child  and  a 

realistic  School  Crossing  Protection  Program.  The  remainder  of  this 

Manual  will  deal  with  the  latter  program  but  it  must  be  emphasized  that 

education 
safety/of  children  is  most  isiportant  and  a  prerequisite  for  the  success 

of  any  School  Crossing  Protection  Program.  In  turn  the  School  Crossing 

Protection  Program  must  be  realistic  and  if  it  is  to  be  successful  it  must 

be  based  on  the  fact  that  the  school  child  is  responsible  when  crossing 

streets . 

A  REALISTIC  SCHOOL  CROSSING  PROTECTION  PROGRAM 

The  basic  rule  which  must  be  followed  in  the  development  of  a 
realistic  School  Crossing  Protection  Program  is: 

IT  IS  THE  RESPQNSEELITY  OP  THE  CHILD,  PERHAPS  AIDED  BY  SCHOOL 
SAFETY  PATROLS,  TO  SELECT  PROPER  GAPS  UT  TRAFFIC.  IT  IS  THE  RESPOHSIBILITY 
OF  THE  COmmSTZ  TO  ESTABLISH  RESTRICTIVE  CONTROLS  TO  CREATE  ADEQUATE  GAPS 
WHERE  THEY  DO  NOT  EXIST. 

It  is  not  a  public  reeponlbility  to  lead  children  across  the 
street  or  to  tell  them  when  to  cross  when  going  to  and  from  school.  At 
all  other  times  this  remains  their  responsibility  and  to  assume  it  part 
of  the  time  nay  result  in  their  improper  conditioning  for  assuming  this 
responsibility  at  other  times. 

School  Crossing  Protection  Coordinating  Committee 

The  first  step  in  establishing  a  Schcol  Crossing  Protection 
Program  is  to  form  an  official  coordinating  committee,  which  should  include 
representatives  from  the  agencies  of  the  community  who  are  responsible  for 
the  engineering,  the  enforcement  and  the  schools.  One  of  the  duties  of 
this  Committee  should  be  that  of  developing  a  School  Crossing  Protection 
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Program.  Official  representatives  of  the  parent -teacher  associations, 
safety  councils,  and  other  interested  groups  should  also  he  invited  to 
participate . 

School  Route  Plan 

The  second  step  in  organizing  a  School  Crossing  Protection  Program 
is  to  select  logical  routes  to  he  used  hy  the  school  children.  This  can 
he  done  hy  the  Coordinating  Cosmittee,  or  competent  personnel,  such  as  the 
City  Traffic  Engineer,  can  he  used  to  select  the  routes  for  the  Coordinating 
Committee . 

A  school  route  plan  should  he  developed  for  each  elementary  and 
kindergarten  school  area  vita  the  purpose  of  providing  maximum  protection 
at  T^nliM""  cost.  An  accurate  and  complete  map  of  the  area,  information  as 
to  where  the  children  live,  and  information  on  sidewalks,  shoulders,  arterial 
streets,  traffic  controls,  and  natural  and  easily  traversed  routes  must  he 
known.  School  routes  are  selected  so  as  to  take  advantage  of  existing 
sidewalks,  adequate  shoulders,  traffic  controls  and  natural  routeB.  A 
route  should  not  he  closer  than  four  normal  city  hlocks  to  another  parallel 
route  in  most  instances,  and  the  number  of  routes  should  he  kept  at  a 
minimum.  Normally  only  one  side  of  a  street  is  a  school  route,  with  that 
side  selected  which  requires  the  fewest  children  to  cross  arterial  streets. 

All  routes  should  Insofar  as  possible  converge  on  a  school  site 
at  one  of  the  adjacent  intersections  and  that  location  will  often  he  a 
major  crossing.  This  location  should  he  determined  on  the  basis  of  the 
building  entrance,  the  hazards  at  the  adjacent  intersections  and  the  number 
of  children  using  each  of  the  school  routes. 

A  typical  school  route  plan  for  an  elementary  school  is  shown  in 
Figure  1. 
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At  the  beginning  of  each  school  year  members  of  the  Coordinating 
Committee  should  initiate  programs  to  instruct  children  carefully  in  the 
use  of  the  school  routes,  inform  parents  of  the  routes,  and  persuade  parents 
to  cooperate  fully  in  getting  children  to  use  them. 

School  Route  Crossings 

Wherever  a  school  route  crosses  a  street  a  school  crossing  is 
located.  Crossings  fall  into  three  categories;  those  where  protection  is 
unnecessary  or  unrealistic,  those  where  limited  protection  is  desirable, 
and  those  where  additional  protection  is  needed.  These  three  categories 
will  cover  all  crossings. 

No  Protection 

At  crossings  where  there  are  sufficient  gaps  in  traffic  to  permit 
safe  crossing  by  small  groups  of  children  and  where  the  children  will  not 
be  detained  for  an  unreasonable  length  of  time  school  crossing  protection 
is  unnecessary.  At  crossings  where  there  are  not  sufficient  gaps  for 
children  to  cross  safely  but  where  there  are  only  a  few  children  crossing, 
school  crossing  protection  by  a  public  agency  is  uneconomical  and 
unrealistic . 

For  the  latter  case  the  only  solution  to  the  problem  is  for  the 
parents  of  the  few  children  concerned  to  transport  them  through  the  crossing 
or  crossings  of  concern.  This  situation  normally  occurs  at  long  distances 
from  the  school  in  areas  where  few  people  live  and  where  private  trans- 
portation to  school  is  necessary  or  where  parents  can  conduct  their 
children  across  a  near-home  crossing.  The  minimum  number  of  school 
children  for  which  the  community  will  supply  a  gap-creating  method  is  a 
decision  each  local  community  must  make.  All  gap-creating  techniques  are 
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expensive  and  a  realistic  minimum  would  certainly  be  twenty  (20)  or 
possibly  thirty  (30)  or  more  children  crossing  during  each  crossing  period. 

For  the  first  case  -  vhere  safe  gaps  are  available  -  any  number 
of  conditions  will  create  the  necessary  safe  gaps.  A  low  volume  of  traffic 
will  naturally  provide  gaps  which  permit  children  to  cross.  Signals  or 
controls  at  adjacent  intersections  may  create  gaps.  The  tendency  of 
vehicles  to  move  in  groups  provides  gaps. 

At  this  type  of  intersection  or  crossing  each  child  should  get  the 
conditioning  and  judgment  training  which  he  needs  to  develop  as  a  safe 
pedestrian  and  the  use  of  crossing  guards  is  not  only  a  wasted  effort  but 
also  is  harmful  for  the  child.  Many  crossings  will  fall  into  this  class- 
ification (See  Fig.  1  -  where  no  protection  is  indicated,  none  is  provided). 

Limited  Protection 

Where  safe  gaps  are  present  but  where  traffic  volumes  are 
substantial,  where  turning  movements  are  heavy,  where  speeds  are  higher,  or 
where  larger  groups  of  children  are  crossing  it  may  be  desirable  to  give 
limited  protection  by  assigning  a  trained  school  safety  petrol.  The 
function  of  the  safety  patrol  is  to  assist  children  in  the  selection  of 
safe  gaps  and  in  an  organized  manner  act  as  a  leader  in  guiding  groups 
of  children  across  the  street.  There  are  still  sufficient  safe  gaps 
appearing  but  they  may  not  be  as  frequent  and  better  Judgment  is  needed  to 
select  them  for  larger  groups  of  children.  The  safety  patrol  is  trained 
to  select  these  gaps  and  then  permit  the  children  to  cross.  Be  does  not 
control  vehicular  traffic  and  should  not  be  permitted  to  do  so.  He  is  not 
qualified  to  do  so  and  this  is  an  added  danger  and  responsibility  for  the 
safety  patrol  member  which  he  must  not  assume.  Inasmuch  as  large  groups 
of  children  will  occur  only  as  one  nears  the  school  grounds  and  since  the 
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school  patrol  must  also  attend  school  and  be  supervised  by  school  authorities, 
such  protection  is  on3y  realistic  near  the  school  (See  Pig.  l). 

Additional  Protection 

If  adequate  gaps  are  not  present  to  permit  safe  crossing  or  if 
they  do  not  appear  in  sufficient  frequency  and  if  a  substantial  number  of 
students  cross  each  period,  then  additional  protection  is  necessary  and  a 
public  responsibility.  Where  traffic  flow  is  almost  continuous  or  for  some 
other  reason  the  crossing  time  is  longer  than  the  gap  time  due  to  the  width 
of  the  street  or  the  size  of  the  groups  of  children,  adequate  safe  gaps  must 
be  createdo 

Provision  for  adequate  gaps  may  be  achieved  by  several  methods. 
Adult  crossing  guards,  police  control,  or  signal! zation  at  the  crossing  will 
provide  the  necessary  gaps.  The  primary  function  of  ^whatever  type 
protection  is  used  is  to  control  vehicular  traffic  so  as  to  provide  gaps 
in  traffic.  The  responsibility  to  get  across  the  street  by  proper 
pedestrian  practices  remains  the  responsibility  of  each  school  child. 
Locations  where  school  routes  pass  through  signalized  intersections  are 
provided  adequate  gaps  by  the  signal  izatlon  and  no  further  traffic  control 
is  normally  required  at  these  crossings. 

Crossing  Study 

After  the  selection  of  the  school  routes,  each  crossing  must  be 
analyzed  and  classified  as  requiring  no  protection,  limited  protection,  or 
additional  protection.  This  is  done  after  making  an  analysis  of  each 
crossing  from  data  obtained  in  a  survey  of  these  crossings.  Any  number  of 
persons  may  be  called  upon  to  assist  in  the  survey  of  these  intersections. 
Personnel  from  the  schools,  the  police,  the  traffic  engineering  department 
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and  the  parent-teachers  associations  or  other  persons  nay  he  utilized. 
These  surveys  must  he  conducted  at  the  times  of  the  days  when  children 
cross  or  would  cross  the  intersection.  They  should  he  conducted  under  the  • 
sponsorship  of  the  Coordinating  Committee  and  should  he  performed  under  the 
direction  of  the  Engineering  Department  of  the  community. 

A  survey  involves  counting  the  number  of  vehicles,  a  determina- 
tion of  the  length  and  spacing  of  gaps  in  traffic,  the  width  of  the  street 
and  the  maximum  number  of  children  crossing  the  street  at  each  gap  interval . 

Volume  Count.  The  volume  count  includes  all  vehicles  which  cross 
a  path  that  children  would  use  at  the  crossing.  This  includes  vehicles 
approaching  the  crossing  from  both  directions  and  vehicles  turning  so  as 
to  cross  this  path.  The  count  should  be  made  for  each  fifteen  minutes 
during  each  period  when  children  use  the  crossing.  The  count  may  be  made 
by  manually  tallying  the  vehicles  which  cross  a  school  route  for  each  15- 
minute  period  or  it  may  be  made  by  15-minute  automatic  recording  counters 
placed  at  the  crossing.  The  highest  15-minute  count  obtained  for  any  period 
when  students  would  normally  cross  is  the  volume  used  for  the  crossing. 

Width  of  Street.  The  width  of  the  street  is  the  curb  to  curb  width 
for  streets  or  roads  without  a  median  strip  greater  than  or  equal  to  six 
feet  in  width.  For  streets  with  median  strips  greater  than  or  equal  to 
six  (6)  feet  the  width  of  the  street  is  the  curb  to  curb  width  on  each  side 
of  the  median.  In  the  latter  case  children  make  two  separate  crossings 
of  the  road  -  first  from  the  curb  to  the  median  and  then  the  median  to  the 
far  side  curb.  For  streets  without  curbs  the  width  should  he  measured  from 
Jbur  feet  from  the  edge  of  the  pavement  to  a  corresponding  point  on  the 
opposite  side. 

Size  of  Groups  Crossing.  The  number  of  children  who  use  the 
crossing  is  determined,  preferably,  from  actual  counts  of  children  using 
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the  crossing  or  by  an  evaluation  of  •where  children  live  who  would  use 
the  crossing.  Die  total  number  crossing  during  each  period  of  the  day  and 
the  times  of  the  day  during  which  these  crossings  are  or  should  be  made  are 
determined  for  each  crossing.  This  will  be  different  for  crossings  distant 
from  the  school  than  for  crossings  near  the  school.  The  typical  Tna.vtimi^n 
number  of  children  who  cross  at  one  time  should  be  determined  from  actual 
observation.  By  typical  maximum  is  not  meant  the  absolute  rare  maximum 
observed  but  the  maximum  number  which  occurs  at  least  once  during  most 
days .  The  size  of  the  group  will  typically  be  larger  near  the  schools  than 
for  crossings  further  from  the  school. 

Determination  of  Safe  Gap.  A  safe  gap  permits  a  child  to  perceive 
that  the  crossing  can  be  safely  made  and  then  to  cross  with  some  margin  of 
safety.  Most  grade  school  children  will  require  no  longer  than  three  (3) 
seconds  to  perceive  a  safe  crossing  and  to  react.  They  will  walkat  a  rate 
of  approximately  3.5  feet  per  second.  If  there  is  a  group  of  children  the 
entire  group  must  be  able  to  complete  the  crossing  safely.  Dp  to  five 
children  can  cross  as  quickly  as  one.  If  more  than  five  children  are 
crossing  as  a  group ,  a  group  factor,  F,  is  employed  to  determine  the  extra 
time  for  the  group: 

F  =  Group  Factor 

N  a  Number  of  children  in  the  group 

F  =  <§  .1)2  (1) 

All  the  above  factors  are  then  used  to  determine  a  safe  gap  for 

each  crossing  as  follows: 

T  -  3  +  Tri-ftth  of  street   +  F  (2) 

3»5 

Where  T  is  the  safe  gap  time  in  seconds,  3  is  the  seconds  of  perceiving  and 
reaction  time,  3,5  is  the  walking  speed  of  children  and  F  is  the  additional 
seconds  required  for  a  group. 
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calculations 
If  a  safe  gap  as  determined  from  the  above/occurs  at  least  once 

per  minute,  on  the  average,  for  every  15-minute  period  when  a  crossing  is 

used,  the  crossing  can  be  safely  crossed  by  school  children  without  the 

use  of  gap-producing  controls.  Experience  has  shown  that  children  will 

wait  approximately  one  minute  for  a  safe  gap  without  getting  impatient  and 

becoming  careless. 

The  determination  of  whether  a  safe  gap  occurs  each  minute  on 
the  average  can  be  made  by  actual  measurement  of  the  number  of  adequate 
gapswhich  occur  at  each  crossing  for  that  fifteen  minutes  of  the  crossing 
period  when  the  traffic  volume  is  the  highest.  This  is  most  often  done 
by  first  computing  the  safe  gap  length  for  a  crossing  by  use  of  equation 
(2).  A  stop  watch  is  then  used  to  measure  gaps  in  traffic  and  the  number 
of  such  gaps  equal  to  or  greater  than  the  calculated  safe  gap  is  recorded. 
If  the  number  of  safe  gaps  recorded  for  the  fifteen  minute  period  is  equal 
to  or  greater  than  15,  the  crossing  is  a  safe  one.  If  it  is  less  than  15, 
additional  gaps  need  to  be  created.  The  procedure  given  here  is  not 
applicable  to  low  volume  streets  (20  and  less  per  15-minute  period)  but 
no  protection  will  be  required  for  such  streets  as  gaps  will  be  more  than 
adequate. 

Volume  and  gap  studies  indicate  that  adequate  safe  gaps  will 

usually  occur  for  the  circumstances  indicated  below: 

Street  width  Maximum  15-minute  traffic  volume  which 

(feet)  will  permit  adequate  safe  gaps  for 

crossing 
Small  Number  Children   Group  of  35 

1  to  5 Children 

25  and  under  150  100 

30  1*0  75 

U0  100  60 

50  75  50 

60  50  *0 

80  35  25 
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Crossing  Classification.  Using  the  data  collected  during  the 
survey  and  the  procedure  for  safe  gap  determination,  each  crossing  is  next 
classified  as  no  protection,  limited  protection  oar  additfcnal  protection. 
Each  crossing  that  has  a  traffic  volume  considerably  less  than  the 
appropriate  maximum  volume  for  adequate  safe  gaps  is  automatically 
classified  as  a  Ho  Protection  crossing.  School  children  crossing  at  a  No 
Protection  crossing  will  cross  singly  or  in  a  small  group  and  they  vill 
individually  determine  -when  it  is  safe  to  cross.  A  crossing  will  also  be 
classified  as  No  Protection  where  only  a  few  children  (less  than  20,  30  or 
more  as  determined  by  the  community)  cross  at  the  crossing  during  a  complete 
crossing  period. 

Crossings  which  have  a  traffic  volume  which  approaches  the 
maximum  volume  for  a  safe  crossing  are  considered  for  Limited  Protection 
(by  the  school  safety  patrol).  If  such  a  crossing  has  few  students  using 
it  or  it  is  far  from  the  school,  it  should  be  classified  as  No  Protection. 
If  the  crossing  has  a  large  number  of  students  crossing  it,  the  speeds  are 
high,  and  if  the  crossing  is  close  to  the  school,  or  if  the  crossing  is 
complex  it  should  be  classified  as  a  Limited  Protection  crossing  and  the 
School  Patrol  should  be  assigned  to  assist  students  crossing  at  this 
location. 

Crossing*  which  have  a  substantial  number  of  students  using  the 
crossing  and  where  adequate  safe  gaps  do  not  exist  must  be  classified  as 
Additional  Protection  crossings.  Oils  additional  crossing  protection  is 
normally  provided  by  a  trained  adult  crossing  guard  or  a  community  police- 
man. Traffic  signals  should  be  used  to  create  the  necessary  gaps  only  if 
the  traffic  volumes  and/or  other  factors  at  the  intersection  warrant  their 
installation.  The  appropriate  warrants  for  signals  including  warrants  for 
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pedestrians  are  clearly  defined  In  the  Manual  pn  Uniform  Traffic  Control 
Devices  for  Streets  and  Hlfftways.  Special  locations  nay  permit  the  use  of 
pedestrian  actuated  signals  to  create  these  gaps.  The  special  conditions 
necessary  for  satisfactory  use  of  such  signals  are  discussed  later  in  this 
Manual. 

THE  SCHOOL  PATROL 

School  patrols  should  he  carefully  selected  and  thoroughly 
trained  o  School  safety  patrol  personnel  should  he  children  selected  from 
the  6th  grade  or  higher  and  should  he  especially  trained  for  the  patrol 

job.  Parental  approval  should  he  obtained  in  ■writing  "before  a  child  is  used 

vehicular 
as  a  school  patrol  member.  He  should  he  instructed  to  never  direct/traffic 

in  any  vay.  He  must  stop  the  children  back  of  the  curb  or  edge  of  the 

roadway  and  allow  them  to  cross  only  when  no  traffic  is  approaching  from 

either  direction.  If  a  stop  sign  or  signal  is  in  place  at  the  crossing, 

he  must  control  or  stop  the  children  until  traffic  has  stopped  for  the  sign 

or  signal.  He  is  to  report  at  once  to  the  principal  the  names  of  children 

who  fail  to  obey  his  direction  or  those  who  fail  to  cross  in  an  orderly 

not 
manner.  In  rural  areas,  a  crossing  should/be  established  where  sight 

distance  is  less  than  one -fourth  of  a  mile  in  both  directions.  School 

patrols  should  be  used  only  near  the  school  they  attend  and  they  must  be 

adequately  supervised. 

Recommended  training  and  practices  of  the  school  safety  patrol 

are  contained  in  the  Safety  Patrol  Handbook,  issued  by  the  American  Automobile 

Association,  Washington,  D„  C.  School  patrols  should  be  trained  as  indicated 

in  that  manual. 
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ADULT  CROSKflJG  GUARDS 

If  the  unnecessary  use  of  inadequate  vehicular  control  for  school 
crossings  Is  to  be  eliminated  where  it  is  not  •warranted,  there  must  he  an 
acceptable  practice  which  will  improvu  driver  respect  and  assure  greater 
safety  and  protection  for  the  school  child  that  must  cross  a  major  street 
or  highway.  Such  a  practice,  of  course,  must  be  built  on  a  sustained  program 
of  safety  education  of  the  child  by  lis  parents  and  his  teachers  so  that  he 
may  assume  the  responsibility  for  hit,  own  safety  as  early  in  life  as 
possible  by  creating  the  safe  walking  habits  he  will  need. 

Such  a  practice  is  the  use  of  adult  crossing  guards  for  most 
locations  where  additional  protection  is  required  at  school  crossings,  at 
locations  where  additional  safe  gaps  Jieed  to  be  created.  An  adult  of 
mature  judgment  can  also  inform,  trajn,  and  guide  the  very  young  child  in 
the  essentials  of  good  wa3  icing  and  crossing  habits.  Adult  control  coupled 
with  adequate  warning  signs  for  school  crossings  will  assure  driver  respect 
and  safety  for  school  children. 

Adult  guards,  however,  should  be  used  only  where  the  crossing 
requires  that  safe  gaps  be  created  and  they  must  be  thoroughly  trained 
and  supervised.  A  ff^n^fti  titled  Adult  Crossing  Guards  by  the  American 
Automobile  Association.  Washington,  D.  C  should  be  used  to  develop  a 
program  of  selection  and  training  of  adult  guards. 

POLICE 

Police  may  be  employed  as  adult  crossing  guards  but  this  Is 
usually  not  a  practical  technique  as  they  are  often  needed  for  more 
important  activity  during  the  crossing  periods.  However,  where  a  complex 
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intersection  exists  or  where  exceptional  manual  control  of  traffic  is 
necessary  the  use  of  police  during  crossing  periods  may  be  desirable. 

TRAFFIC   CONTROL  DEVICES 

Traffic  control  devices  of  various  types  are  used  in  conjunction 
•with  school  crossings  to  provide  protection  to  the  child  and  to  provide 
yarning  and  information  to  the  motorist.  All  markings  and  signs  used  should 
be  uniform  and  should  be  carefully  erected  and  maintained. 

Cross  Walks 

A  cross  walk  should  be  marked  and  veil-maintained  at  all  crossings 
on  a  school  route.  Crossings  should  usually  be  only  across  one  leg  of  an 
intersection  and  should  be  clearly  painted  on  the  leg  which  is  a  part  of 
the  route.  At  intersections  where  two  or  more  school  routes  Join,  more  than 
one  leg  of  the  intersection  will  be  a  crossing  but  in  no  case  should  all 
four  legs  of  an  intersection  be  crossed.  Special  colors  for  school  cross 
walks  are  not  required  or  desirable  as  parents  and  children  should  be 
adequately  informed  of  the  location  of  school  routes  before  children  use 
them.  Crosswalks  should  be  marked  by  standard  white  markings  with  paint, 
or,  desirably,  with  more  permanent  marking  materials. 

All  crossings  by  children  should  be  made  only  within  the  marked 
crosswalks  and  should  be  rigidly  enforced. 

School  Signs 

A  lack  of  uniformity  of  signs  creates  disrespect  for  all  signs . 
unique  signs  may  create  a  temporary  beneficial  effect  but  this  rapidly 
disapears  and  they  too  are  ignored.  Only  uniform  signs  should  be  employed 
and  only  those  school  signs  which  are  necessary  should  be  used. 
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The  use  of  adequately  designed  school  signs  as  warning  devices 
for  vehicular  traffic  at  school  crossing  locations  is  veil  recognized  by 
most  traffic  safety  and  school  officials,  and  certainly  fits  into  every 
plan  of  school  crossing  protection  and  control.  The  signs  determined  by 
the  Division  of  Traffic  Engineering  of  the  Indiana  State  Highway  Commission, 
for  use  in  school  crossing  protection  and  control,  are  standard  signs  which 
can  be  easily  recognized  by  motorists.  These  signs  are  accepted  as  uniform 
throughout  the  united  States,  and  as  such  enjoy  a  high  degree  of  voluntary 
obedience.  Figure  2  shows  the  signs  recommended  for  use  on  Indiana  streets 
in  conjunction  with  schools. 

The  first  of  these,  the  "School"  sign,  shall  be  used  only  at 
locations  on  arterial  streets  or  roads  where  school  buildings  or  grounds 
are  adjacent  to  the  highway  and  where  passing  traffic  creates  a  hazard. 
Such  a  sign  should  be  erected  from  100  to  500  feet  from  the  edge  of  the 
school  ground  for  approaching  traffic,  the  longer  distance  for  rural,  high 
speed  locations.  It  should  not  be  erected  where  passing  traffic  does  not 
create  a  hazard,  such  as  for  fenced  school  grounds  or  where  the  school 
buildings  are  distant  from  the  street  or  on  local  low- volume  streets. 

The  second  sign,  the  "School  Crossing"  sign,  may  be  erected  in 
advance  of  all  school  crossings  which  have  been  classified  as  Idmited 
Protection  or  Additional  Protection  crossings  as  outlined  in  this  manual. 
They  should  never  be  used  in  advance  of  school  crossings  classified  as  No 
Protection  school  crossings.  The  sign  should  be  erected  on  the  right  hand 
side  of  the  road  500  to  700  feet  in  advance  of  the  cross  walk  for  the  school 
crossing  in  rural  areas  and  in  the  preceding  block  in  urban  areas.  Only 
this  sign  should  be  used  where  both  a  "School"  sign  and  "School  Crossing" 
sign  are  warranted. 
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The  two  signs  discussed  above,  the  "School"  and  "School  Crossing" 
signs,  are  the  only  standard  signs  to  be  used  in  Indiana  for  school  children 
protection.  For  crossings  where  it  is  desirable  to  have  a  reduced  speed 
Unit  during  school  crossing  periods,  a  sign  which  provides  a  reduced  speed 
limit  during  the  crossing  periods  should  be  used.  Such  a  sign  should 
only  be  used  where  the  speed  limit  for  other  times  of  the  day,  as  determined 
from  a  proper  engineering  study,  is  greater  than  30  mph,  and  where  the  speed 
is  a  definite  hazard  to  crossing  children.  If  such  circumstances  exist, 
the  sign  shown  in  Pig.  3  may  be  used.  It  should  be  erected  200-500  feet  in 
advance  of  the  "School  Crossing"  sign,  the  shorter  distances  used  in  urban 
areas  and  the  longer  ones  in  rural  areas.  The  special  speed  limit  used 
should  always  be  25  mph,  Additional  warning  signs  will  be  necessary  at 
greater  distance  from  the  school  crossing  if  normal  speed  limits  are 
greater  than  to  mph. 

Recent  studies  (19&-)  by  the  Joint  Highway  Research  Project  at 
Purdue  University  indicated  that  the  "School  Crossing"  sign  alone  is 
effective  in  reducing  the  speed  of  traffic  and  that  only  a  one  (l)  to 
two  (2)  mph  decrease  in  the  85th  percentile  speed  will  occur  if  the  special 
speed  limit  sign  (Fig.  3)  is  used. 

Where  a  particularly  hazardous  crossing  exists  and  where  the  speed 
of  a  heavy  volume  of  traffic  is  high,  the  85th  percentile  speed  of  traffic 
approaching  a  school  crossing  can  be  reduced  from  three  (3)  to  five  (5) 
mph  below  that  obtained  when  only  the  standard  "School  Crossing"  sign  is 
used  by  using  the  special  speed  limit  sign  shown  in  Fig.  3  vith  two  yellow 
flashing  lights.  These  flashers  should  be  installed  with  one  above  the 
speed  limit  sign  and  one  below  the  sign  and  timed  to  flash  alternately. 
The  flashers  should  only  operate  during  crossing  periods  by  using  a  time 
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clock  switch.  Commercially  available  signs  which  incorporate  a  speed  limit 
sign  vith  vertical  flashers,  none  of  which  operate  when  the  speed  limit  is 
not  applicable,  may  also  be  used  at  high  speed  hazardous  crossings  instead 
of  the  sign  shown  in  Pig.  3»  The  supplemental  school  crossing  protection 
described  in  this  paragraph  may  be  installed  at  especially  hazardous,  high 
speed  crossings  if  the  local  community  decides  that  such  signs  are  desirable. 
All  flashers  used  with  such  signs  must  be  standard  yellow  in  color  and  any 
other  colors  used  with  the  signs  must  not  be  red  or  green.  The  Indiana 
State  Highway  Commission  will  consider  applications  of  local  communities 
for  such  special  speed  limit  signs  and  flashers  on  state  highways  only  if 
the  local  community  agrees  to  pay  all  eaq>enses  of  installation,  operation 
and  maintenance. 

Ho  other  school  crossing  signs  of  any  kind  are  to  be  used  in 
Indiana.  This  includes  portable  signs,  which  are  prohibited  because  of 
problems  of  erection,  maintenance,  hazard  to  traffic,  and  the  fact  that 
studies  have  shown  that  they  do  not  provide  better  traffic  control  than 
the  school  crossing  signing  discussed  in  this  manual. 

Pedestrian  Actuated  Traffic  Signals 

The  only  type  of  traffic  signal  which  may  be  installed  to  create 
gaps  in  traffic  for  school  crossings  where  vehicular  and  other  pedestrian 
traffic  does  not  warrant  a  traffic  signal  is  a  pedestrian  actuated  traffic 
signal.  It  should  be  clearly  understood,  however,  that  a  traffic  signal 
is  not  the  only  remedy  for  such  a  situation  and  that  it  may  not  be  the 
best  solution  to  the  problem  of  conflict  between  vehiclefiand  school 

children. 

In  some  circumstances  the  pupils'  response  to  traffic  signal 
indications  is  so  inadequate  that  the  signal  can  beoome  a  contributory  factor 
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in  increasing  rather  than  decreasing  accidents .  Oie  response  to  officer 
control  or  adult  crossing  guards  is  usually  less  uncertain. 

It  is  therefore  recommended  that  traffic  control  signals  not 
"be  installed  at  school  crossings  vhere  school  safety  patrols  or  adult 
crossing  guards  can  "be  used  effectively  or  where  students  can  be  directed 
to  cross  at  locations  which  are  already  controlled  "by  warranted  traffic 
control  signals  or  police  officers. 

Complete  facts  should  be  obtained  and  studied  by  competent 
traffic  engineering  authorities  before  decisions  are  made  on  the  installation 
of  pedestrian  actuated  signals  for  school  crossing  protection.  As  a  result 
of  these  studies  and  consideration  of  other  control  methods,  pedestrian 
actuated  traffic  signals  at  a  school  crossing  may  be  -warranted  if: 

1.  Pedestrian  crossing  volumes  at  a  designated  school  crossing 
on  the  major  street  exceed  250  pedestrians  in  each  of  2  hours; 
and 

2.  During  each  of  the  same  2  hours  vehicular  traffic  through  the 
designated  school  crossing  exceeds  800  vehicles;  and 

3«  There  is  no  traffic  signal  within  1,000  feet  of  the  crossing. 

When  the  85-percentile  speed  of  major-street  traffic  exceeds  U0 
miles  per  hour  or  when  the  intersection  lies  vithin  the  built-up  area  of  an 
isolated  community  having  a  population  less  than  10,000,  the  warrant  is 
70  percent  of  the  requirements  above,  in  recognition  of  differences  in  the 
nature  and  operational  characteristics  of  traffic  in  urban  and  rural 
environments  and  smaller  municipalities. 

All  pedestrian  actuated  traffic  signals  installed  for  school 
crossing  protection  should  be  of  the  standard  three-face  type,  red  lens 
at  the  top,  the  yeHov  below,  and  the  green  at  the  bottom,  3uch  a  signal 
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should  be  operated  on  a  2lMiour  basis.  During  periods  of  non  school- 
crossing,  it  should  continue  to  be  operated  as  a  pedestrian  actuated  signal 
if  a  sizeable  number  of  pedestrian  crossings  other  than  at  school  crossing 
periods  occur,  or  it  should  be  changed  to  flashing  operation  if  other 
pedestrian  use  is  unnecessary.  The  signal  should  be  completely  hooded 
during  the  sunnier  school  -vacation  period. 

Supervision  of  school  children  during  the  period  of  greatest  use 
of  the  signal  is  desirable  to  prevent  unwise  and  playful  use  of  the  actuation 
and  to  insure  safe  use  of  the  signal «.  Pedestrian  actuated  traffic  signals 
operate  very  satisfactorily  in  mid-block  locations  vhere  they  are  not 
subject  to  turning  movements  and  vhere  the  crossing  can  best  be  made  by  a 
very  large  number  of  children  at  that  location. 

UNDERPASS^  AMD  OV&tPASSES 

Ohese  special  pedestrian  facilities  are  generally  warranted  only 
at  locations  where  especially  heavy  volumes  of  school  traffic  must  cross  a 
heavy  vehicular  flow.  An  underpass  or  overpass  should  only  be  constructed 
when  the  problem  cannot  be  solved  in  some  simpler  and  more  economical 

manner o 

Experience  has  shown  that  in  almost  every  instance  facilities  of 

the 
this  type  are  not  voluntarily  used  by  school  children.  On/other  hand 

if  the  facility  offers  a  more  convenient  path  than  a  crossing  at  street 

grade,  the  likelihood  of  use  by  school  children  is  good.  If  the  situation, 

however,  requires  descending  to  a  different  level  and  then  ascending  to  the 

original  level  or  ascending  to  a  different  level  and  then  returning  to  the 
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original,  the  chance  of  adequate  use  is  not  good  unless  barriers  are 
erected  or  adult  guards,  policemen,  other  adults,  or  the  school  safety 
patrol  are  used  to  force  school  children  to  use  the  facility.  Ramps,  vhere 
space  and  location  permits  their  construction,  are  usually  more  satisfactory 

than  steps  as  they  are  safer  and  also  permit  the  use  of  bicycles. 

the 
Assuming  the  need  exists^/decision  as  to  -whether  to  use  an  overpass 

or  an  underpass  is  generally  determined  by  the  physical  layout  of  the  area. 

Overpasses  have  certain  advantages  over  underpasses  in  that  they  usually 

can  be  constructed  for  considerably  less  money,  and  excavating  work  for 

underpasses  is  often  complicated  by  sewers,  -water  mains,  utility  conduits, 

etc.  Underpasses  also  require  lighting,  forced  ventilation,  drainage,  and 

enforcement  of  sanitary  and  moral  lavs. 

School  overpasses  or  underpasses  may  be  -warranted  at  specific 

school  crossings  only  when  all  of  the  following  conditions  are  met* 

1.  When  the  number  of  adequate  gaps  in  the  traffic  stream, 
during  the  period  the  children  are  using  the  crossvalks,  is 
less  than  the  number  of  minutes  in  that  same  period  of  time 
or  -when  children  are  prohibited  from  crossing  at  grade. 

2.  When  the  general  conditions  that  require  the  school  crossing 
are  sufficiently  permanent  to  Justify  such  structures. 

3„  When  an  economic  comparison  betveen  these  structures  and 
other  methods  indicates  that  overpasses  or  underpasses  are 
Justified  from  a  long  range  standpoint. 

4.  When  the  physical  characteristics  of  the  location  make  such 
structures  feasible. 

5.  When  the  initial  cost  of  such  improvements  does  not  limit 
available  funds  to  the  point  where  other  essential  school 
crossing  protection  is  neglected. 
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6.  When  such  structures  serve  other  pedestrians  and  a  sizeable 
number  of  school  children. 

7.  When  there  is  no  possibility  of  eliminating  the  need  for 
such  structures  by  the  replanning  of  school  routes  or  school 
districts . 

PABKHJG  RESTRJCTX0H5 

All  parking  should  be  prohibited  on  the  school  side  of  all 
streets  directly  adjacent  to  the  school  from  before  the  time  children  begin 
to  arrive  at  the  school  in  the  morning  until  after  most  of  the  children 
leave  in  the  evening.  No  parking  or  standing  or  even  stopping  should  be 
permitted  at  any  time  directly  in  front  of  any  entrance  to  the  school  and 
these  regulations  should  be  strictly  enforced.  Parents  should  be  instructed 
to  pick  up  their  children  at  locations  which  are  designated  by  school 
authorities,  -which  do  not  require  crossing  the  street  and  which  are  not 
directly  in  front  of  any  echool  entrance. 

SCHOOL  HOUBS 

The  times  of  school  opening  and  closing  should  be  determined  after 
consideration  of  all  pertinent  factors,  including  the  possible  minimization 
of  crossing  conflicts  by  scheduling  school  opening  and  closing  bo  that 
valking  to  and  from  school  does  not  occur  during  periods  of  heavy  traffic 
movements.  This  is  especially  important  in  the  earOy  morning  hours  when 
darkness  and  fog  may  result  in  poor  visibility  and  a  conflict  with  the 
morning  traffic  volume  peak.  If  for  example,  the  morning  peak  for  traffic 
occurs  just  prior  to  8  a.m.  in  a  school  area,  it  would  be  wise  to  schedule 
the  opening  of  school  so  that  no  child  would  need  to  start  to  school  until 
after  8  a.m. 
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CONCLUSION 

©le  solution  to  the  problem  of  school  crossing  protection  does 
not  rest  entirely  on  the  strict  control  of  street  or  high-way  vehicular 
traffic.  Rather,  the  solution  to  the  problem  lies  more  in  the  development 
of  an  informed  child  as  to  proper  walking  habits  and  as  to  the  hazards  which 
exist  on  every  street  and  highway.  A  sound  safety  educational  program  in 
the  home  and  school  will  contribute  much  more  toward  the  protection  of 
school  children,  through  the  development  of  their  own  initiative  and  their 
own  vigilance,  than  the  dependence  on  protective  devices  in  the  form  of 
signs  or  signals. 

The  plans  of  vehicular  warning  and  control  recomnended  by  thi3 
Manual  will  augment  the  necessary  education  and  adult  control,  all  of 
which  fitted  into  a  workable  program  will  increase  respect  for  school 
crossing  protection  and  definitely  provide  for  the  best  protection  of  school 
children  while  enroute  to  and  from  school  as  well  as  at  other  times  of  the 
day. 

REFEREBCB  NOTES 

A  complete  School  Crossing  Protection  Program  con  be  developed 

by  any  city  or  coBaaunity  In  Indiana  through  the  use  of  this  Manual  and  the 

following  three  references t 

1#  Manual  on  Uniform  Traffic  Control  Devices  for  Streets  end  Highways, 
Hatienal  Joint  Coandtteo  on  B&iferm  traffic  Control  Devices, 
Superintendent  of  Documents,  Washington  D.  C,  June  1961,  Price  $2.00 

2*  Safety  Patrol  Handbook,  American  Automobile  Association,  Traffic 
Engineering  and  Safety  Department,  Washington  D.  C,  i960,  free 

3.  Adult  Crossing  Cuards,  American  Automobile  Association,  Traffic 
Engineering  and  Safety  Department,  Washington  D.  C,  1953*  Pree 


00.4  MMt  %£*£  mA  ,.0  jl 
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